EXAMPLE [4

Investigore Adepovacy of Timber Frile Beny Design

Lxaomple /£A (Type Z Ben?)
FE

16 J/;’ £ (max.) : 42 K

3

e = £7 R /v« /» ]
‘ 2 0 |\ H=r2'
/"\ P

Grovnd Line ? '

/27F prles - — IZ' 2=r2’
(areroge afr‘oa.
@ 9rognd lrnc ) i e Ale Tip
sl - J »

ﬁ-eﬁ‘aw’aar; CalcalaFrons ond As:w):é/:’oos

4 Lrfe properfies (r2°F pile; +267)
A< 7r? = /43 m?
S:%E’ > /70 /;73

* -
f“--’;!- = jJo/8 m®

2. Kegacred File Fenefration (Section 7-3.02A)

Arrasmerm ‘2/// = 0,75 ; Jesign 24,/ = 3/, = to oKk

Mivimam 2D For construction = d(e.758Xr2.0) = 9.0°

3. Soi/ Relexoliorn Foctor (Section 7-3.022)

Assume average s0/l oo/ Jo-day Fime period.
From Soil Factor Chart (Feg. 7-f0) K= 125

4 Boint of File Fixit (Section 7- 3.028)
); =£2Xp:’/e drare. éyx’oaa/ﬂ‘ne) = (¢[/.ZD-;"= 2.0
% = (Y X 50/ relak. factor) = (€0Xt.25) = 507
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Lreliminaey Calcula frons Contrnued
S Drivirng Joleronces (Section 7-3.02C)

Max. /vr'/e pall = 4= &£ . } Valires /,—'ap; F/h/ %ﬂ(d{'ﬂj}_‘
Mer /91/6 lear = €, = &

6. Modetus of ELlasticity ( Seckian 7- 3o0z€£)

Assume &L = [ oo, 002 pwc

é’ﬂre:f/‘zafe £ féc ¥ of File Full

A .
L - Jap of prle
t —; { ‘, ° F/ o a
‘ P ] K a4 = 4 e, = &4
@) (2)/ '
v/ | #=12’ _
L, 113 Y
2
_ ! ’ 4 (7) = Drriven posi FAor ‘
‘ ;’s a\l e k (2) = Zorse/ /ee//ea’ /’osiféof
r ‘ r——iﬁ |4 (3) = fBsition when /5
’s cpplrect
< ’/ | 1 D2 g
% — r2¢ pite. Ly=HeY = 2040 = tho'
L = H*% = r20+ 80 =/20°
¥ File fip | :

Frle Schematic (o scale }

f Calcolete £ <= Force 7 pell pile mb firme
F, o= 22 . dlscxcoiNeensle) . 774z /b

724)% ° €72 = s6.0)3

2. LaleulaFe Fhe /;7/'/('4/ Aeﬂd'nj SAess

j - 6 (/Zzl) ' . (2762 X/Z‘/i)r - 3/_/9 ’,.
“ot s T = 20

P

3)/3 /pn‘ < #0000 pss ALl o&

Revi sed 05/92

D-/4-2



Lvalecte S ys fem Adeguoc 4

L

Lile Full Contirmued

S. Lotelate Fo = Sforce offer sos/ relaces

e K (4)3 . 272 (re.0)°
(1;,)3 (/7-0)3

Z  Loltevl/ate ;4'113/ éend:bj S#ess

2.

3.

Fapy = L2(242) | 2303 (rz x770)

S /770

Determine bent Fype
Ly = X% ¢t (F20-r00) = 50+ 20 = 70’

4(%/.; ZZO = 7 < & ; oo Gpcféeﬂ)l

(Section 7- 3.03F)

= Z303 /és.

= 2762 f}l‘

Do no¥ consider design # (Section 7- 303C)

Cole. stress due ¥o vertricol /load eccentrici ty

= & . [L£2occX#) | 988 ps/
Fbee) .(_g&d__ o o5t

Cote. STress due #o axiol/ compression
£ = _H_ . =f2esco

= 372 pss
A /73 ~

Defermine allowodle compressive Stress

Morte: Bent supporfed ar rée ea.,a rn fbe
longt fudrnal directron.

Lo (m /onjrfaa’z’rm/ drrection) = Ly = /7.0

£ 7”I.V¢/¢ﬂ7{ = VA =773 = s0.67
= HKFOF 2
Le sy e = /9.25

e RBoodd | z95 psr
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;r_, e m Adezaacz | Continued

5 Solve combrned stress expression

)C//a) . Zée&) * ——zé % /[0

3F 3L
2762 » 2(988) » 2(372)
3(r&c0) Ffrz3s)

0.88 + 0./9 = /(.07 > /.0
5}’37‘61’7 7501'/5 -l./

OpFrons avarlebfe Fo make system adegoare:
(@) wse /[arger diamefer prl/e
(8) meduce oltlowable volwes For A awd/or &,
(c) storten F/w s,aaé o reduce -

Con Fractor resubmibs Jesin using /47 & piles.
New pile prepertres Mew oesign _casucs
= /5F a® Y = (4X%) = #%¢77
8- 269 in’? Y, = (n25(#.¢7) = 5.83"

I = 1886 ~»* L, = H+#¢7 = 16.67
Ly = H» 583 = /2.83°

Zpvestigate Lffect of [fTle full
(Refer to sketch on pagse D-/4-2 ond previous calcs. )

FEZA | 3(réxrfXr826X4) 2524 /bs.

5 F W - (rz2 x 76.67)?

76,(,) . K gxzé,) - (‘52;?:”‘.‘7) = 236% psi
3364 < £O0O p5i afbcmble oK

fom BN Esledl o gt

Fpey = _&S(fzzz)- = (34972)51;-‘/7.33) . 294/ psi
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Lvaluate Sysiem Lelegeacy
Lheck beml Fype -
Ly = new g - (72.0-r0.0) 2 5,83+ 20 = 783"

‘(“‘é/ = % = 6.7 < & SEl T ben?
/% A.E%.

J[ée[,) = M = (#2200 X#) = é2%5 y 20
S 269
’é = 'i = £Looe | 773 y 2

A VAL 4

Allocwoéle A - |
Lo (/oo]iﬂalcba/ Srrec Fron 7»'”!) - L, = /7 83’

£7a/n/car‘ Y = S5 = 72.%°7 }
[.-,/ = LZ@I 2 | ,7225

4 7Z. & ~ gse
Fc. = £L2995 = /7673 /"I‘ > J/éoo 'a::'

(77.25)*

Sotve combrined srress expression -

}lp(a)*z’[le(l) - 2 - 294/ r 2(625) - 2(273)
37, 3F 3(s800) 3(tée0)

= .78 + o./0 = 0.89 < l¢o

Sy g’/czﬂ 78 moce M;ﬂaa‘e
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Lxample /T8 (7ype I Bent)
1?17 |7 r; J/? £ (max.) = 36 hip~

A=6

" S )
e =4 \’4 ] \.‘ Lo /

/ / ] ”3 /‘
Ground lime 7 %
y

/574 prles ” sl 2274
(overage diam. -
€ grovnd /e ) | i | e File #ip

/Feliminory Calculofions ond Assump¥ions
L Lrfe proverties (/5S¢ pile; r = Z5 ")

A= gr* = 177 ma?
§="0% =33/ i
Z= 7% = 2685 in*

2. Beguired pile penefrarion ( Section 7-302A)

Merimerm % =a75; design ‘% il /7,‘ 0,875 24k

NMrmwmmom D for constroction = (0.75XK76.0) = /2.07

3 Soil reloxction focter (Sectron 7-3.022)

/QSSaMf":‘ons e (1) mormal (average ) sor/
(2) 30-doy Fime perro

From Soil/ Faoctor Chaet (Fisure 7-12) R= 125

4 [oint of pile Ffaxity (Section 7-202 B )
Y, = (4X grovnd line pile cliameter) = (4Xt25) = 5.0’
% = (Y X soil refar. factor) = (So0Kr25) = 6.257
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S Dreveng .ﬁ/ereoces (Section 7-3.02C )

A = S
e, - 4 /4

6. Mocwles of elastrelfy (Section 7- 3.02F)

Max. pile pal/
Max. poile (eon

"

} Fromr F/W dfow:byS'

Assume £ <= /[ éo00, 000 psi

£ffect of [Fle o/l (Section 7- 3. 03A)

() Driven posi fion
P Jop of prle

Q) Zartial .0 lfed
poss fron

@) rosition when /7,
Heli' - ¢s opplred

P Groond surfzace

4 Y =80 ; Y%=6.25
2=/¢

1

L >H+Y, = 2L0’
Al fip Ly = HrX = 2225’

/Fle Schemaitre (70 Scal/e )

/L Coteulofe Fforce ro pull pile wnto line

£ o= tan = f’(";/’;’;";i‘;’;fx" = 4472 lés.
2. Cotewlote Fhe ismitial éeﬂe//'ﬂj shess
7669(1) = /ﬁz‘ls(/zl,)‘ - W?Z)g;zxzz.o)-i"___: f?_{/”/
 s#05 psi < 4Hooo psi cllowse/ - Z_ﬁ__
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Sle [/l Combrrmeed

3. ColewloFe Force remorning whern /%y /s opolied

A o= L&) 4472 (200)] P
= (4y ) (zz.25) = J760 /2=

V. Clatealote refaxed bending stress

= &2 (rz4) 760 Z2.25. .
,7[5/,{‘_) 5 2 a Z -?gllz“ ) = J033 psc

Lrolvore st/em 4o’ezaacz (Sectron Fo03E£ )
| DRefermine ben’ Fype

Le = N » (/6.0-70.0) = 6.25  &.0 = r2.257

ey = ;?;if__ = 938 = Type X ben¥

Comsider H but not P-delta (Section 7- 3.03C)

2. Lolculote stress due fo prilfe [feon

3. Loleolate ress cuve Fo dess A

A = (0.02X 3¢000) = 725 /s

- (HX72L,) _ (220X72.25272) _ 320 o5
S 73/

Fst

£ Coleulate blorrs. displacement

3
H(r240)®  _ 720(r2 = 2.26) |, ,9% . e
JEZ FlLé » 766X 2485)

S Calylote sfress dee To addificmal £ _cccentricety

= fB(®) _ _F6000(2.r3) _ 2/ ps
S 33/ - ‘

X =

"ge (‘ES
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S yS fem Adeguacy Continved

S Colewlate stress owve Fo axial/ compressron

A _  Péo00 _ .
_é = — = —/77—— = 203 Y £dd

b, efermice albwable comeressive stress

Bent rs supporfed aof the cop in
e longrFudinal dltrection.

Ly (in longitudina/ directron) = £ = 22 287
fya/‘vo/eﬂr‘ A" = Vs s J777 = 7337
L, - L2 22, 245 - _/
4/ 78.3 it
—fE, 000 = /(88 psr

Fupct) ¢+ 2Fseq) * 2(Fan * ’[ée(z)) . 2 :ﬁ L0

3Ffs 34

3033 » 2(#35) » 2(320 # /) - 2(203)
3 (1800) ' 3(1186)
.85 » ol = o.9%

Sysrtem rs ac/ez:az/e
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Lxample /4C ( 7ype IZ Ben¥ )

R

1R
%/ef /l -‘/ /0(

4

/5" piles
(overcge diam.
@ grocnd lrrre)

i : i 5 A

Lreliminacy Calcalelions and Assumprions
L Fife preperfies (/574 pife; £ = 7257)
Azswrdt < 177 in?
S=7% = 33/ in?
T 7Y < zpss a4

2 .Kgg‘acgul_&,p.gau.’zzﬁaa_ (Sectron 7-302A)
Minimam Ty = 0.75; design %Yy = %% = 0.83 24

Mrnimom D Ffor consitruction = (0.75Y2¢€) = /8.0
2 Soil reloxatierr foctor (Sectrom 7-3022)

Assumpfions: () pormal/ (overage) sor/
(2) Jo-day Fime period

From Soil Factor Chart (Frgore 7- 2) R=r25
4. Loin of pife fixity (Sectiom 7-3028)

Y = (#X ground live pife diom.) = (£X4i25) = S50

% = (N soi/ relax. foctor) = (S0X7i25) = 6.257

D-14- 10 Revi sed 05/92



<. Zf/’w'/)_q ﬁ/efayces’ ' f Sectron 7- Jo02C )

Mex. prie pall = 4 = 6°
Mak. pile fean = €, <&~

6. Modulus oFf elesticiFy (Sectrorn | 7-302£)

} olves From A/ dreowrngs

Asseme £ = /[ &00,000 ps/

Lffect of [fe fell (Section 7- 3.03A)

() Driven position

I's Jop "fp’./_e @) Zartial pa//éd

f pPositien
@) Fosifion when [/,
He2f ] ’s applred
£
- Grovnd surface

<

Y=%50'; k4 = 4,25

2 =20 ,
L >H+Y, =230

i
i

-ﬁﬁ/e 7P ] Ly = #r Y = 3025

/Fle Schematrc (r70 5’4_4_{5 )

L Lolculate Force Fo poll pife ife lie

£ = FETA _ I/ Ex /102585 E)
7 (124,)3 = (r2x29.0)%3

= (638 /bs.

2. Calculare Fhe cnitia/ bernding stress

Lo = Ll2L) | (/638Xz2=290) _ ;785 pss
4p @) S 772
785 < HO0O psi olicwed - IgK .

D - [F-/ Revi sed 05/92



sorre  FPull Continmved

3 Colewlofe Force remarning whern P s applied

3 3
A £ (L) _ (7698X29.0) . 298 /és
| ({2)3 (30.25)3

£ Caolcolore Fhbe relaxed Oendimg sHress

,é,’(z) . f2(r24s) | ((#36X/2 x 3025) _ .., Py
S 73/

Lveluate System HAdeguacy (Sectron 7- 303£)

/. Determime bern’ Fype
L, = )2 > (24.:0 ~r00) = 4,25 + /4.0 = Co. 257

[% = zlo}i_’ = /6.2 > 75, . }}feﬂ Bern¥

Consider P-delfa effect (Sectrion 7-3032)
2. Colce/ofe shress ove Fo prle /eam

Jée/ - ——'ﬂ (€) = (32000Xé) = S80 psc
S 33/ -
G ClorealaFe Steess ove Fo doescon A
A = (o.c2Y 32,000) = E40 /lés. / );’(z*-w) *
"" - ”(/SZX.(”) = (‘M{;/:XZO.Zf) - ‘¢7af’_,.
74

¢ Culcalete lHorrzonfal/ compoment of /o reaction

Y
3‘1 V'/;'a, of pile jﬁ . o)
v - v (E

He, Y TS T T2z
L 4 R (32000XE) =
= = o = /] A
_ ”‘-’r, (12X 30.25) $239 Lés

Revi sed 05/92
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S xS Yem gdegao: z ‘g ﬁt_:ég

S Lalculate Fotael borvionrtal Siselecement ( €y)
x |7 |
=4 X = a//’s'f/o:eweﬂt( due Yo Yofel!/ H l(oad
y T x « ZHLP
JEZ

ZH = design H + He,
= 6€0 r $29 = [r69 /és

L= ¥+ (24-00) = 20.25" = 243"

Wy
M
N

F(r.é x (02425 )
4793 x s07°

PE Il 1

Refer o Secfion 7-303D and Figure 7-15
x = (He3zeD* p 4,‘:.

27 H, = [(ET + T = /355 /é::'
1355 X243)° Seovo Y /o3~
X = LIEEX2E5° (50 4 = 1355 o CB2RULB LD | 1p, 4p0
3£Z ¢ 2¢3
3
X, = (r32€ X 2¢%) . 1"
JEZ ’

Volves cwrntbin 5 9 — Sror

é. Colulote bemaing stress dug to ZH disalocement

’[ée, = /:(elz o 32000)t.6é)

S 337 = /60 pu
7 Colcalote steess g<e é gxsael comeression
£ = v = _.?io-:_?- = V/- 44 P’I'
A 77
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aé 'gs'fem . ﬁJezaac Y Contrimued

8 Defermine cllowable compressive séress

Bern¥ 73 Sopporred o¥F Fhe cop
rhe [orgr fedirmal dicec Prorr.

L, (i /aﬂj/'/ao//‘r;a/ a//‘rec/z'ao] = L, = Fo.25 !
Ef’a/re/eﬂ/ " = /A = Y777 <= /3. 3%

Lo, - 72x30.25

4/ 78.2 = Z73
~ - £50 000 .
Fe = TazmE = €FF p

S Clheck pite odegeacy asing combrmed siress exoression

5p) * 2Fset) * 2(Fo# T Fbecn) - 2% % ro

FFs A
fE€0 + 2(580) »r (470 » /60) 2(r&sl
7(1800) T Taceer)
.75 + a./9 = o, 94

System & o ezaa-/e
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